Abbreviations used in this paper: ACDF = anterior cervical discectomy and fusion; SF-36 = 36-Item Short Form Health Survey; VAS = visual analog scale. C tient informed consent were obtained prior to patient randomization. Demographic data are summarized in Table 1 .
All prospective patients underwent computerized tomography and neurological examinations. The 33 patients who were thereafter enrolled in the study were evaluated with pre-and postoperative serial anteroposterior, lateral, and flexion-extension cervical radiography at 1.5, 3, 6, 12, and 24 months. The x-ray films were used to determine whether motion was present at the surgically treated site in the arthroplasty group and whether fusion was successful in the control group. Postoperative Cobb angles at the implant level were assessed on flexion-extension radiographs by independent radiologists. At the same follow-up intervals, we evaluated outcome based on neck disability indices, VAS scores for pain, SF-36 general health scores, and neurological status (reflex and sensorimotor function), and compared these findings with preoperative data.
All the arthroplasty procedures were performed by the senior author (D.C.) at a single institution. A standard rightsided approach was taken to the anterior cervical spine. Intraoperative fluoroscopy was used in all arthroplasty procedures. The posterior longitudinal ligament was resected in all cases and the uncovertebral joints were drilled down while performing proximal foraminotomies. The milling and insertion technique for the insertion of the artificial disc has been previously described. 7, 8, 14 Postoperatively, all arthroplasty-treated patients underwent a 2-week course of nonsteroidal antiinflammatory drug therapy.
Results
The investigational device exemption study started April 2002 and enrollment was closed in August 2004. The study is currently in continued access phase to allow for nonrandomized cervical arthroplasty following study inclusion criteria. A total of 450 patients were enrolled in the multicenter study with 1:1 randomization ratio.
At our investigational site we screened 76 potential patients between August 2003 and August 2004. Ultimately, 33 patients were enrolled-17 patients randomized to the Bryan disc treatment arm and 16 patients to the ACDF arm. Three patients refused surgery after being randomized to undergo ACDF. Six patients have subsequently been treated in the nonrandomized continued access portion of the study. The last artificial disc used in the continued access portion of the study involved a modified, simplified (Accel) application system. The follow-up duration in the randomized patients ranged from 13 to 25 months (mean 19 months). Surgery-related data obtained in the 33 randomized patients are summarized in Table 2 . Clinical outcomes are graphically represented in Fig. 2 .
Radiography demonstrated preservation of motion at the operative site in all arthroplasty-treated patients. Sixmonth data pertaining to range of motion in both groups are shown in the graph in Fig. 3 . The mean range of motion in the arthroplasty group was 7˚. No osteophytic bridging was demonstrated at the disc space in any case of an implanted artificial disc. There were no device-related complications.
Discussion
Anterior cervical discectomy and fusion remains the gold standard for managing most symptomatic central/ paracentral cervical spine degenerative pathological entities. It has an established record of high fusion rates and clinical success while causing little morbidity. 1, 6 The Smith-Robinson approach offers familiar anatomical exposure to address various myeloradiculopathic syndromes. Patients benefit from short hospitalization, relatively few complications, and timely return to normal activities. The undesirable consequences of ACDF include loss of motion at the treated level and consequent increased stresses at adjacent levels, which potentially lead to accelerated, symptomatic degeneration. [9] [10] [11] 14, 16, 17 Cervical total-disc arthroplasty offers the identical straightforward anterior approach to cervical spine disease and does not require disturbance of motion at the affected level.
There have been several case reports and case series in which authors have described the successful implantation of artificial cervical disc devices. 3, 4, 7, 8, 15, 18 Several criteria must be established for cervical arthroplasty to be a viable alternative to ACDF in selected patients. First, arthroplasty must allow for adequate neural decompression comparable with that in ACDF. Second, short-term clinical outcome must be equal to that in ACDF. Third, device-related morbidity must be negligible. Finally, in the long term, the theoretical advantage of arthroplasty-a reduction in adjacent-level stresses and a decreased risk of adjacentlevel degeneration-must be validated. Examination of the early results obtained in the present study demonstrated that the Bryan Cervical Disc System provided identical neural decompression and comparable clinical outcome to ACDF in the short term. Furthermore, there was no evidence of device-related complications such as loosening, subsidence, or failure of the implant. The authors of recent case reports have described spontaneous fusion and loss of motion at the site of Bryan disc arthroplasty within 1 to 2 years of implantation. 2, 13 In the present study motion was preserved without bridging bone in all arthroplasty-treated patients. Continuing to follow this prospective randomized cohort of patients in the long term will help us establish whether arthroplasty can maintain its clinical success and provide protection to adjacent levels.
Long-term follow-up examination is especially crucial in establishing the optimal indications for cervical arthroplasty. Theoretically, younger patients would benefit from preserved motion over a longer period. Intuitively, patients with proven, symptomatic adjacent-level degeneration and diffuse spondylosis could benefit from decompression, motion preservation, and decreased adjacent-level stresses (Fig. 4) . The long-term wear characteristics of artificial discs, however, are yet to be established. Only long-term data will allow us to determine whether motion preservation can, in fact, reduce the occurrence of adjacent-level disc disease.
Conclusions
The preliminary results of cervical arthroplasty obtained in a single investigational site are encouraging, but the follow-up period needs to be longer. Similar improvement in the clinical parameters were observed in both groups, but in the arthroplasty group there was radiographic evidence that motion was preserved at the treated level. With a longer-term follow-up period, it is believed FIG. 3 . Graph demonstrating the mean angulation at treated level in both groups.
FIG. 4. Preoperative MR image (left)
and postoperative radiograph (right) revealing Bryan disc placement at C5-6 adjacent to C4-5 autofusion in a 40-year-old woman with a C5-6 herniated disc and diffuse spondylosis.
